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Club foot, otherwise known as congenital 
talipes equinovarus, is characterized by 
deformities of adduction of the forefoot, 
inversion at the mid-tarsal and sub-taloid 
joints and plantar flexion at the ankle. To 
these is sometimes added an internal 
rotation deformity of the tibia. It is essen-
tial to treat this condition at the first avail-
able opportunity and no less an authority 
than Denis Browne, of Great Ormond 
Street Hospital in London, has said that 
breech deliveries with club feet do better 
than others because treatment may be com-
menced earlier! 
The essential elements of the condition 
include some shortening of the muscle 
tissue on the inner aspect of the leg and 
foot and to understand a little of this we 
must turn back the pages of history several 
decades when Middleton postulated with 
some cogency that in congenital abnormali-
ties of this kind there is an inability of 
certain embryonic muscle tissue to mature 
into adult muscle cells. These incompletely 
mature muscle cells are unable to elongate 
adequately and hence there is some 
shortening. 
About ten years ago, Duraiswami, work-
ing at the University of Liverpool, dis-
covered that by interfering with the meta-
bolism of the embryo of various animals 
and birds he could reproduce at will 
various congenital abnormalities including 
club feet. One of the methods he used 
was to inject a variable amount of insulin 
into the egg. It is interesting to note that 
these offspring with induced congenital 
abnormalities could in turn produce off-
spring which, in a proportion of cases, also 
displayed congenital abnormalities. At 
about that stage in Duraiswami's investi-
gation he went to America and there 
received some of the animals and birds 
which were the results of his original 
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experiments. In the third generation 
congenital abnormalities again became 
apparent. 
Let us consider the effect of shortening 
of muscle tissue in the lower leg. When 
we allow for the greater strength of the 
plantar flexors and the invertors as com-
pared respectively with the dorsiflexors 
and the evertors, it is not unreasonable 
to expect plantar flexion and inversion 
deformities in association with this shorten-
ing of muscle. Once established, the shorten-
ing becomes a contracture and acts as a 
bow string, and thus arises the need for 
early stretching to achieve and maintain 
normal muscle length. The longer treat-
ment is delayed the more difficult it will 
be to correct deformity because to the 
original condition are added secondary 
contractures of ligaments and tendons as 
well as deformity of the soft infantile 
bones. 
It is possible to have the adduction 
deformity alone without what is known as 
a typical club foot. We see children who 
have merely an adducted forefoot and we 
call them "pigeon-toed" children. That in 
itself is a cosmetic blemish associated with 
a clumsy gait. There is greater difficulty in 
the fitting of footwear but it does not 
interfere with the walking capacity of the 
child. However, when to the adducted 
forefoot is added inversion and plantar 
flexion we have the makings of an un-
sightly and a disabling congenital ab-
normality which should be discovered at 
birth. 
The basic rule of treatment is early 
gradual over-correction. It is a common 
observation in nature that where we wish 
to correct a deformity we must over-
correct. When the correcting forces, having 
been applied long enough, are removed it 
is hoped that the deformity may remain 
in the neutral position. There are many 
methods at our disposal of treating these 
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little feet but I have found, following the 
technique of the father of orthopaedic 
surgery in Queensland, the late Arthur 
Meehan, that the best method of treatment 
is repeated moulding and simple zinc oxide 
strapping. It will be noted that the fore-
foot, with its adduction, must be corrected 
(Figure I) as well as the inversion and 
the plantar flexion (Figure I I ) . It will 
be seen, for instance, that the strapping 
is applied to the forefoot (Figure III) 
and then attached to a buckle coming from 
strapping on the outer aspect of the leg 
(Figure IV). By tightening the buckle it 
will be seen that correction is achieved 
(Figure V). This correction, however, 
cannot be rapid or the blood vessels on 
the inner aspect of the ankle may go into 
spasm and the foot may lose some of 
healed and relapse may occur in the mean-
time. We must blame skin blemishes only 
on our own faulty technique. The baby 
is rare who cannot tolerate properly applied 
strapping with adequate skin cleansing. 
Between strappings opportunity is taken 
to mould the foot. Gentle but confident 
corrective manipulation is carried out, at 
FIGURE I : Correction of adduction deformity 
by moulding. 
its blood supply. It is not uncommon to 
find that the fifth toe in a foot which 
has been corrected suddenly becomes white 
and the strapping needs to be released a 
little at the discretion of the therapist. 
Strapping is reapplied daily for the first 
two weeks or until the foot is "round the 
corner". It may then need to be changed 
only twice weekly with daily tightening of 
the buckle. Great care of the skin is essen-
tial in its application. The zinc oxide 
strapping must be applied with no creases 
and of a correct width for the tiny fore-
foot (about one inch wide initially). Care-
ful cleansing of the skin with ether to 
remove any residue of zinc oxide between 
strappings is necessary if the skin is to 
remain intact. If abrasion or ulceration 
occurs, the foot cannot be strapped until 
FIGURE I I : Correction of 
plantar-flexion deformities 
inversion and 
by moulding-
first correcting the adduction and then the 
inversion and plantar flexion. Knee and 
ankle joints must be protected with the 
other hand against undue strain. The aim 
is to be able to oppose the fifth toe gently 
against the outer aspect of the calf. 
Strapping is persisted with until the child 
can actively evert the foot (stimulated by 
FIGURE I I I : Application of strapping to the 
forefoot. 
tickling the sole). Under regular review, 
moulding by the mother continues thrice 
daily for at least one year. 
It is advisable to tell the child's parents 
that treatment is likely to last at least one 
year. It is disheartening to find, and un-
fortunately it is not uncommon, that a 
child, having been adequately treated 
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initially relapses in a few months' time 
when the early enthusiasm of parents, 
doctor and therapist is relaxed. The 
shortening of muscle tissue will tend to 
persist and, in fact, to recur during the 
first year or so of life and if we are not 
constantly aware of this tendency our treat-
ment will fail. About half the severe cases 
FIGURE I V : Application of strapping and 
buckle to leg, 
will try anyone's skill, but apart from these 
relapsed club foot is due not so much to 
ignorance as to failure to follow the patient 
adequately and to overcome in many 
instances the domestic difficulties of bring-
ing the child for regular supervision. While 
it is the physiotherapist who is trained to 
treat the club foot, it is the mother who 
looks after the child; it is the therapist's 
duty to see that the mother is, within her 
capacity, adequately instructed in mani-
pulating the child's foot so that she, in 
fact, can take an ever-increasing share in 
the treatment. This is particularly im-
portant in country areas. Although we 
can avail ourselves of excellent crippled 
children's homes where appropriate treat-
ment of this nature can be carried out in 
residence it is rarely justifiable medically 
nor is it humane to separate such a young 
child from its parents for the sake of 
treating its feet. Therefore, early training 
of the child's mother in the technique of 
corrective manipulation is essential so that 
she may take over as soon as strapping is 
stopped. 
Within the first year of life, and usually 
by about three months, children with club 
feet tend to fall into two categories: those 
who are going to do well and those who 
are not. Signs which are serious are the 
little *'tucked up" heel and the child who 
resists manipulation. There are cases of 
this type which defy manipulation and 
strapping at the age of about five or six 
months. These children must have firmer 
splinting. There are many ways of doing 
this, as for example, the application of 
plaster casts after manipulation under 
general anaesthesia, gradual correction of 
the casts by closing excised wedges or 
the fitting of celluloid, removable lace-
up splints which will hold the child's foot 
in a corrected position for a year or two 
FIGURE V : Full correction achieved by 
attaching forefoot strapping to the buckle 
and tightening. 
or until it is seen that relapse is unlikely. 
When walking, below-knee irons with 
springs may be used by day. However, it 
is an unfortunate fact that immobilization 
of children in plaster or in other splints 
of this nature will aggravate the congenital 
wasting of the calf and this is particularly 
unfortunate in the case of a little girl. 
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Once it is established that a club foot has 
failed to respond to conservative treatment 
a plan of management must be devised by 
the orthopaedic surgeon. It may be said 
to the parents that in spite of the deformity 
which has persisted a bone operation at 
the age of eight can be performed which 
will correct the deformity and enable the 
child to lead a normal life. I refer parti-
cularly to the triple wedge arthrodesis 
operation of Naughton-Dunn. This opera-
tion is followed by such excellent results 
that when wearing shoes it is difficult to 
detect any abnormality; there is only a 
slight loss of "spring" in the gait. While 
it is a satisfactory operation, the waiting 
for it involves long years of worry and 
persistent effort on the part of the parents 
to keep the child in irons and night splints 
for the years between two and eight. For 
this reason in recent years an interim soft 
tissue operation has been devised and tried 
in various parts of the world to obviate 
the need for splints but also with the 
underlying hope that the bone operation 
may not later prove necessary. The pro-
cedure, known as the posterior and medial 
release operation, includes the division of 
all the tight soft tissues on the medial and 
posterior aspects of the foot by excising 
joint capsules, by dividing ligaments and 
by lengthening tendons. By achieving cor-
rection in the early years of life surgery 
allows the child to wear normal shoes and 
spares the parents time-consuming and 
annoying attention to splints. 
It is, at yet, too soon to know whether 
this operation will avoid the need for later 
bone operations at the age of eight, but 
four years after operation most of my 
own series of children are wearing normal 
shoes and I am hopeful that the majority 
will not need to have further surgery. 
There remains for discussion the fourth 
deformity, the inversion deformity of the 
tibia. This is present in a small proportion 
of cases, perhaps less than one in four, 
and in my experience it tends to improve 
with improvement in the foot itself. In 
a few cases, it is necessary to correct this 
deformity by de-rotation osteotomy, a rela-
tively minor orthopaedic procedure which 
gives a satisfactory result. 
Denis Browne splints have a valuable 
place in treatment but I feel that there are 
difficulties in their management which 
render them inferior to strapping except 
in mild cases . 
CONCLUSION 
To recapitulate, I believe it is important 
that the physiotherapist learns how to 
manipulate club feet and how to strap 
them. I consider that it is also her duty 
to teach the mother how to manipulate the 
feet The mother, of course, is not com-
petent to strap them. The therapist must 
impress upon her, as does the medical 
adviser, that treatment is not merely correc-
tion and then contentment; it must go on 
until there is no likelihood of recurrence. 
